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1. OFBEKT, IIEJIb U 3AJJAYN OCBOEHUA JTNCHUIIJINHBI

JlucuuriauHa paccMaTpuBaeT BOMPOCHI MOJEIHPOBAHUS IHUQPPOBBIX Y3JI0B KOM-
nbtoTepHbIX cucteM (KC), opueHTHpOBaHHBIX HA peau3alyio Ha 0aze MporpaMmupye-
MBIX JJOTUYECKUX UHTETPATbHBIX CXEM.

L{enpro TUCUUIIIIMHBI ABIISAETCS: O3HAKOMJIEHUE CTYJIEHTOB C IPUHLUAIIAMH U Me-
Togamu MojenrupoBanus mudposbix yerporcTs (L[Y) KC Ha ocHOBE S3BIKOB ONMCAHMS,
POrpaMMUPOBAHUS U MOJEIUPOBAHUS AMIIAPATYPHI.

B pe3ynbpTaTe 0CBOCHUS TUCHUIIIUHBI CTYACHT JI0JKEH
3HATh:

® apXUTEKTypy U ocobeHHocTu opranuzanuu KC B paznuyHbIX 00JIaCTAX MpUMe-
HEHUs (aBTOMOOWIJIbHAS, aBUAI[MOHHAsA, ObITOBAs, MEAMIIMHCKAs TE€XHHKAa, MOOUJIbHBIE
YCTPOMCTBA U Jp.), MECTO U OCOOCHHOCTH UCIOJIb30BaHus B HUX FPGA;

® [PUHIUI THOCTPOEHUS U (YHKUMOHMPOBAHUS MPOrPAMMHUPYEMBIX JIOIMUECKHUX
unTerpanbHbix cxeM (IIJIMC, FPGA), s3biku onucanus annaparypsl (A0A, HDL) u ux
UCITI0JIb30BaHue npu npoektupoBanuu KC,

® [poLECC IMOBEIECHYECKOr0 MOJENHpoBaHusd, (pupmbi-iponsBoauteru FPGA u
¢upmei-pazpadotunkun CAIIP KC, nponecc npoektupoBanus KC na 06aze HDL- u
FPGA-TeXHOJIOTHii;

® KOHIEMIHMIO Tporiecca u curnana B VHDL, tunel u ciocoObl MoenupoBaHus 3a-
JIEPKEK CUTHAJIA, IPOLIECC ITOTOKOBOTO CTHIIS MojenupoBanus LY va VHDL;

e ocHoBHble VHDL-koucTpykimu, crpykrypy monenu IIY nwa VHDL; 6moxku u
OXpaHHbIC CUTHAJIBI, CTPYKTYPHBINA CTHIL MojaenupoBanus 1Y wa VHDL; testbench —
renepatopsl (TBI') u npouecc ornagku VHDL-moneneit [IY Ha ux ocHOBE;

e [IOBeIECHUYECKUU cTWIb MoaenupoBanus LY na VHDL; nepemeHHbIe 1 CUTHAIIBI B
IIPOIIECCE, ONEPATOPHI YIIPABICHUS;

e noanporpammsl B Mogessax LY na VHDL.

e 00BEeKTHI U TUMHI JaHHBIX B Mozensx LY na VHDL, auckpeTHbsie u KOMIO3UTHBIC
THUIIBI TAHHBIX, peATN3alui0 apuPMETHIECKUX, TOTUYECKUX U JAPYTHX OMEpaluii B MO-
nemsix [IY na VHDL.

® METAJIOrMYeCKUii 0a3UC U MHOTO3HAYHYIO JIOTUKY M MX peajii3allyio B MOBEICH-
yeckor VHDL-mozenu 1Y

e wmetonuky Bepudukanuu noseaenyeckoit VHDL-monenu I[Y KC B CAIIP.
YMETB!

e cospgaBath noeeaeHyeckyo HDL-monens npoexktupyemoro 1Y BKC na VHDL,;
e crpouth TBI' ¥ BBINOTHATH MOJACIUPOBAHUE W BEPUPUKAIIUIO MTOBEICHUECKYIO
HDL-monenw;
[TepeuncrnieHHbIe pe3ybTaThl O0yUYEHUS SIBISIFOTCS OCHOBOM JJIs1 (JOPMUPOBAHUS
CJIEAYIOIIUX KOMIIETCHIINM:
OK-1, OK-2, OK-3, OK-6, OK-7, OIIK-1, OIIK-2, OIIK-3, OIIK-4, I1K-3, TTIK-6, T1K-8,
[1K-9, T1K-12.



2. MECTO JUCIUIIJIMHBI B OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMME

JlucuumniauHa OTHOCUTCS K MUKy «JMCUUIUIMHBI O BBIOOPY CTyAEHTa, mpodec-
CUOHAJIBHBIN LIUKJD» BApUATHBHOM YaCTH y4€OHOTrO IUIaHA.

basupyeTcst Ha 3HaHUSAX U YMEHUSX, KOTOPBIE CTYACHT MPUOOPEN MPU OCBOCHUH
NPEAIIECTBYOIUX TUCIUTUINH:
BBeneHue B cienuanbHOCTB;
KOMITBIOTEPHAS 3JIEKTPOHUKA;
KOMITbIOTEPHAS JIOTHKA;
apu(pMETUKO-TOTMYECKHE OCHOBBI IM(PPOBBIX aBTOMATOB,;
KOHCTPYHPOBAHUE KOMITBIOTEPHBIX CHCTEM.
3HaHUS U YMEHHUs, IPUOOPETEHHbIE TPU OCBOCHUHU JTaHHOW AMCUMILINHBI, peaslu-
3YIOTCSI CTYJICHTOM IIPH BBIMOJHEHUH KYpCOBOTO MPOCKTA MO JAUCIUILIMHAM (apXHUTEK-
Typa KOMIIBIOTEPOB, CUCTEMBI KOHTPOJIEIPUTOTHOTO MPOECKTUPOBAHMS, U3YYEHUH IIO-
CIIeMyIoNUX TucuuIuinH (pa3padortka n ananu3 tectoB KC, HDL-, FPGA-TexHOMOTHI
npoektupoBanus KC), npoxoxaeHnn ydeOHOM W/WIIM MPOU3BOJICTBEHHOW MPAKTHKH,
IIPOXOXKIEHNUN F'OCYIapCTBEHHON UTOTOBOW aTTECTALUU.

3. CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBI

3.1. Pacnipenesienne y4eOHbIX 4aCOB MO TeMaM JUCHMILUIMHBI U BHAAM 3aHsI-

THI
HaumenoBanue tem KonuuectBO yacon
(conmepraTesbHBIX MOAYJIEH) (ounasi/ouHO-3204Has1/3a09Has hopma)
B Tom uncne
Beero | Jlekuuu | IIpaxt. | Jlabop. | CPC
(cem.)
Tema 1. IIJIMC u A0A 2 2
Tema 2. Konuenius mpoiiecca B 2 1 2
VHDL
Tema 3. KoHrtemnusa curaaia B 5 1 9
VHDL
Tema 4. MonennpoBaHUE 3aJI€PKEK 5 2 4
cHTHaja
Tema 5. IIoTOKOBBIN CTHIIb MOJIC- 5 1 5 4
suposanus LY na VHDL
Tema 6. broku 1 OXpaHHbIE CUTHA- 5 4
ael B VHDL
Tema 7. CTpyKTypHBIH CTUIIb MOJIE- 5 3 4 12
nuposanus 1Y va VHDL
Tema 8. Otnagka VHDL-moneneit 9 5 4 5
11V na 6aze ThI'
Tema 9. [ToBeneHUEeCKUN CTUIIL MO- 5 3 4 12
nequpoBanus LY na VHDL




Tema 10. IlepemeHHbIE U CUTHAJIBI B 2 5 4
npoliecce
Tewma 11. Oneparopsl ynpaBieHUs 2 2 2 4
Tema 12. IToanmporpamMmsel B MOJi€- 5 5 9 6
max 1Y na VHDL
Tema 13. OOBEKTHI ¥ TUIBI JAHHBIX 2 4
B Mojeax 1Y na VHDL
Tema 14. JluckpeTHble TaHHBIE B 2 2 4
mozeisix 1Y na VHDL
Tema 15. Komno3utHsle TUIIBI TaH- 2 5 2 4
HbIX B Mozesisix 1Y na VHDL
Tema 16. Onepanuu B Mmojensx 1Y 5 5 4
Ha VHDL
Tema 17. CoueTanne cCXeMOTEXHU-
YeCKOro, aBTOMATHOT'O U SI3BIKOBOTO 2 2 4 4
noaxoa0B nmpoektupoBanus LY KC
Hroro: 34 17 34 80
3.2. Jlekuun

Tema 1. IIVIUC n AO0A.

Knaccudukanusa BUC. Crannaptasie u cnienuanuzupoBanubie BUC. [Iporpam-
mupyembie Jorudeckue unrterpanbubie cxembl ([IJIMC). Knaccudukamus TIJIUC.
FPGA u CPLD. SIOA (HDL) - s13piku onrcanus anmnapatypsl. Kinaccudukarms MOA.
Cranpaptsl IEEE nHa MOA. VHDL, Verilog-HDL u Altera-HDL, ux xapaktepuctuka u
uctopus coznanus. Oynkunu AOA. HDL&FPGA-TexHOMOTHI TPOSKTUPOBAHUS I (-
POBBIX YCTPOWCTB U cucTeM. OCHOBHBIE 3Tambl MPOEKTUPOBAHUS. TTOBEIEHUYECKOE MO-
JleIMpoBaHue, cCuHTe3 U peanusanus npoektoB Ha [IJIMC. OTnagka mpoeKTOB U TECT-
oenu-reneparopsl. @upmei-usroroButenu [IJIMC u ¢pupmei-pazpadorunku CAIIP BbI-
yucnutenbHol Texuuku (BT). ITpouecc npoextupoBanus KC na 6aze HDL & FPGA-
TEXHOJIOTUH.

Jlureparypa k Teme 1: [1-19]

Tema 2. Konnenuus npouecca B VHDL.

[Tpoueccel n ux B3aumozeiicTBue. CnicoOK 4yBCTBUTENBHOCTH Iporecca. Curxan
KaK YaCTHBIA ClTy4ail mporiecca. tepanuu u MUKIIbl, UTEPAITMOHHBINA aITOPUTM PaOOThI
VHDL-nporpammbl. ®duznueckoe Bpems: U A-3anepkka. MoaenupoBaHue MpOLIECCOB
0e3 u ¢ yueToM 3azepkek. CTaguu NpoIeccos.

Jlutepatypa k Teme 2. [9, 14-16]

Tema 3. Konunenuus curnana 8 VHDL.

PazHoBUAHOCTH CUTHAJIOB M UX onuvcaHue. [paiiBep curnaina. MHOrosHausas jo-
ruKa. 9-TU3HA4YHBIA JIOTMKA M (PYHKIUS pa3pellieHus] CUTHaa, 3aJ0KEHHAs B MaKeTe
SDT logic 1164. Pa3zpemennas (resolved) u Hepaspemiennas (unresolved) noruka. Ot-
KJItoueHue apaiisepa. [IporpammupoBanue 3-X cTaOUIIBbHBIX, ABYHANPABICHHBIX IENEH.
30Ha eUcTBUs CUTHAIOB. OTINYME CUTHAIA OT IEPEMEHHOM.

Jluteparypa k Teme 3: [1,2,8-9,11,15-16]




Tema 4. MoaesupoBaHue 3a/1ep:KeK CUTHAJIA.

Tunel 3anepkeK CUrHayia. 3aJaHue 3HAYEHUs CUTHAJA U PAa3HOBHJIHOCTH 3aJ€ep-
XKeK curHana. TpaHcrmopTHasi, MHEPLUUOHHAS M MHEPIMOHHAA C (PHIbTpalMei pazHo-
BUJTHOCTH 3ajiepkek. OcoOeHHOCTH (opMUpOoBaHUS ApaliBepoB curHaia. OOycCIOBICH-
Hble aTpuOyTHI curHana. [lapamienbHbIil U TOCIeT0BATENbHBIA PA3HOBUIHOCTH ITPOCTO-
ro omeparopa Ha3HadeHus curHama (Simple SA), ocoOeHHOCTH WX pabdOTHI M OTJIMYHE.
OcobenHoctu GopMHUpOBaHUS JipaiiBepa curHaia B mpoiiecce. VM3HavyanbHO 3a1aHHBIC
aTpuOyThI CUTHAJA.

Jlutrepatypa k Teme 4. [9, 14-16]

Tema 5. IlorokoBbli cTHIb MogeaupoBanusa LY na VHDL.

YpoBHU MojienMpoBaHus U 00acTu npoektupoBanus. Monens [Maiickoro u Kana
(Gajski u Kuhn). ApxurekrypHo-opuentupoBanibie 1 MOA-opueHTUpOBaHHbBIE (POp-
MbI n300pakenus npoektoB. Ctumm VHDL-niporpammupoBanus. Y npasistomuii rpad,
rpad JaHHBIX U CMEIIaHHBIA Tpad n300pakeHust MPoekToB. [I0TOKOBBINM CTHIIL U €r0
OTIIMYME OT ApYyrux ctuiied. I'pad qaHHBIX Kak (opMallbHOE U300PAKEHHSI POEKTA MTPU
nOoTOKOBOM cTwiie. [locnenoBarenpHblii M NapajljieibHbIE ONEpaTopbl HA3HAUYECHUS CHI-
Haja. B3auMocBA3b onepaTopoB Ha3HAYEHUS! CUTHAJA C MOCJIEI0BATEIbHBIMHU ONIEPATO-
pamu ynpaBJICHUS.

Jluteparypa k Teme 5. [14-16]

Tema 6. biioku 1 oxpaHHble curHajsl B VHDL.

Omnpenenenue 6noka. Haznauenue u o6nacts aeiictBus 610koB. biioku u oxpan-
Hble curHanbl. CTpykTrypa norounor VHDL-miporpammer B o0iieM Buje. @opmalibHbIe
MPU3HAKH OTIUYMS TIOTOKOBOT'O CTHJISI OT JIPYTUX CTUJIEH.

Jluteparypa k Teme 6: [16]

Tema 7. CTpykTypHBIii cTHIb MoaeaupoBanus LY na VHDL.

CTpyKTYpHBII CTHIIb U €r0 OTJIMYHE OT IPYTux cTwieil. CXeMHbIE IEMEHThI U
KOMMOHEHThI. ONUCaHNEe U UCTOJb30BAHUE KOMIIOHEHTOB. OnepaTtop BXOXKIECHUS KOM-
noHeHTa (port map). CrnocoOsl kKoH(puUrypauuu ycrpoiicrBa. Kondurypauus no ymoi-
yaHuto. Mcrnonbp30BaHne MaKeTOB MPH ONMMCAHUUA KOMINOHEHT. Kondurypanus ¢ ucnosnb-
30BaHMEM ornepaTopa cnenudukanuu koHpurypauuu (for use). IIporpammupoBanue
PEryJSIpHBIX CTPYKTYp C MCIOJNBb30BAHUEM olepaTopa generate. PazHoBuaHOCTH Oomepa-
Topa generate. Konpurypamus npoekra ¢ HCHOJIb30BaHUEM KOHCTPYKIMH configuration.
[TapameTrpuzanus npoekra. CriocoOsl napamerpuszanuu. [lapamerpusanus ¢ UCHOIB30-
BaHMEM OIepaTopoB port map u generic map. CHHTaKCHUC omepaTopa port map B o0IiemM
Buje. [lapamerpusanus ¢ ucnoiab3oBaHueM oreparopa for use. CHHTaKcHC orneparopa
for use B obmem Bume. [llabinon crpykrypHoit VHDL-nporpammsl B oOieM Bue.
@opmMalibHbIE PU3HAKU OTJIMYUS CTPYKTYPHOTO CTUJIA OT APYTUX CTHIICH.

Jlutepatypa k Teme 7. [9, 14-16]

Tema 8. Oranaaka VHDL-moaeneit LY na 6a3ze Testbench.

Bepudukamus npoekros. Mcnonp3oBanune tectoeHd-reHepaTopa (THBI) mms Be-
puduxanuu u otnagku. O6o6mennas crpykrypa ThI'. Paznosunnoctu THI. TBI' Tuna
on-line. ThI" Tuma off-line. AgantuBHb THI'. CriocoObl TeHepaIuu TECTOBBIX BO3/IEH-
ctBuii B TBI'. CriocoOn1 ananu3a tectoBbix peakiuii B ThI'. [IporpammupoBanue ThI™ B
VHDL. Hcnons3zoBanue ThI' Ha stamax npoektupoBaHus. Mcrosib30BaHME U pasHO-
BuaHoctu ThI' B CAIIP

Jlutepatypa k Teme 8: [9, 14-17]




Tema 9. IloBenenvyecknii cTuiab Moaeanposanus LY na VHDL.

Knaccudukanus VHDL-onepatopoB no nmpusHaky napasiennsma. CpaBHUTENb-
Has XapaKTEpPUCTUKA IMOCIENOBATENbHbIX U napamenbHbix VHDL-oneparopos. [lose-
JEHYECKU CTUJIb U €r0 OTJINYME OT Apyrux cruied. OnepaTtop npouecca. Cucok 4yB-
CTBUTEIBLHOCTH TIpoIlecca U omeparop wait. PasHoBuaHOocTH onepartopa wait. Bzanmo-
nerictue mnponeccoB. Ctpykrypa mnoseneHueckod VHDL-niporpammbl. [laccuBHBIM
MpoIIecC U CTPYKTypa entity. DopMasibHbIE TPU3HAKH OTIMYHS MTOBEICHYECKOTO CTHIIS
OT IPYTHUX CTHJIEH.

Jlutepatypa k Teme 9: [9, 14-19]

Tema 10. IlepeMeHHbIE M CHTHAJIBI B IPOLIECCE.

ITepemennas B8 VHDL, ee onmcanne u ucnons3oBanue B VHDL. JlokanbHas u
riobanpHas (shared) mepemenHass u 30Ha uxX jAeicTBHA. Mcmoib3oBaHHE CUTHAJIOB B
npouecce. [locnenoBarenbHplil onepaTop Ha3HAYEHMSI CUTHAJA, €r0 MCIIOJIb30BAaHUE B
MPOIIECCE U OTVIMYKE OT MapajuIebHOTO aHajnora. OTINYKE IEPEMEHHBIX OT CUTHAJIOB.

Jluteparypa k Teme 10: [9, 14-16]

Tema 11. OneparTops! ynpaBJjieHHS.

[TocnenoBatenbHbie onepaTopsl. OnepaTopsl yIpaBiIeHUS. AHAJIOTH ONEPaTOPOB
YIIPaBJIEHUS CPEAM NAPAJIIEIbHBIX ONIEPATOPOB.

Jluteparypa k Teme 11: [9, 14-16]

Tema 12. llognporpammsl B mogeasix L{Y na VHDL.

Hasznauenune noamporpamm. @yHKIMM W npouenypsl. OmnpeneneHue NoAnpo-
rpamM. PopmalibHbIe U (PaKTUUECKHE IMapaMeTphl MOANPOTPAMM, UX THUIIBI U 3HAYCHUS
1o ymoJyiyanuro. Ilepemennas B noamnporpamme u mpouecce. Teno nmoamporpamm. e-
KJIapauus noanporpamm. Mcnosib30BaHWe NaKeTOB IS AeKIapanuu nogmnporpamm. Ilo-
CJeIOBaTEIbHbIE W MapajulelibHbIE MOANPOrPAMMBI, NPUHIMUII M 30HA HX JCUCTBUA.
OyHKIMU TUIA MEpPErpy3kH oneparopoB. 30Ha AeilcTBUs noamnporpamm. Ilocnegosa-
TeJbHBIE W TapaUIeNIbHbIe OMEPAaTOphl BbI30Ba MoarporpamMm. OTiauune (QyHKIUNA OT
POLEAYDP.

Jluteparypa k Teme 12: [9, 14-16]

Tema 13. O0bexThI M TUNBI JaHHBIX B Moaeasix LY na VHDL.

O06nekThl nanHbiX. MMena 8 VHDL. Tunel u noaruns! fanHbiX. Jlexnaparus Ty-
MoB 1 noATUIoB. [TakeTsl 1 ux yactu. /[eknapanns KOHCTAHT U NIEPEMEHHBIX B MAKETE.
Hexnapauuss  noamporpamMm B makere.  [logkmiouenne — maketoB.  Ilaker
SDT LOGIC 1164. O6ycnoBieHHbIC U TTOJIH30BATEIHCKNAE TUTIBI TAHHBIX.

Jlutepatypa k Teme 13: [9, 14-16]

Tema 14. uckperHbie 1annbie B mogeasax LY na VHDL.

Knaccudukanus nanaeix VHDL. Jluckpernsle nanubie. llenouncieHHple U Be-
niecTBeHHbIe unciia. [lookuTebHbIE U HATypaibHble uKcia. Llenounciennusie u nei-
CTBUTEJIbHBIC JINTEPAJIbl. 3aJJaHHE CUCTEMbI CUMCIICHUS U IMaNa30Ha EeJIOYUCICHHOTO U
JIEUCTBUTENBHOTO uncia. [lepeunciennbid tTun. Yucna ¢ naBaromen 3amnstod. Ouszu-
yeckuil Tum gaHHbix B VHDL. @usndeckuil THI U JOTyCTUMBIE oTiepaliuy HaJl pusnde-
CKUMHU JlaHHbIMU. Tum time.

Jlutepatypa k Teme 14: [9, 14-16]




Tema 15. Kommo3uTHble TUNBI JaHHBIX B Moaesax I1Y na VHDL.
MaccuBsl. 3agaua pa3MepHOCTH MaccuBa. bUToBbIE U cTpouHble MacCUBBI. KOH-
cTpyupyemble MaccuBbl. 3anucu. Mimena B VHDL: nmpocroe, HHIEKCHOE, CEIEKTUBHOE,

BpE3Ka.

daitbl.

Jluteparypa k Teme 15: [9, 14-16]

Tema 16. Onepannu B mogesasax LY na VHDL.

bunapHbie 1 yHapHbIC BRIPAKCHUS. 3HAKOBBIC U QJIIUTUBHBIE onepauu. Myib-
TUIUIMKATUBHBIE M CMEIIaHHbIe onepanuu. Onepanuu cpaBHeHus. Jloruyeckue omnepa-
1y u onepanuu capura. dyukiuu B VHDL. @ynkiuu npeoOpa3oBaHus TaHHBIX.

Jlutepatypa k Teme 16: [9, 14-16]

3.3. lIpakTnueckue (CeMUHAPCKHE) 3AHATHS

Ne Tema 3ansaTus OO0Obewm, yac. | Jlutepa-
n/n OYH/3a04YH Typa
1 3uakomctBo ¢ CATIP Active-HDL 1 [13,17]
9 EaSETa ¢ rpadpmyeckum penakropom CAIIP Active- 9 [1317]
4 Mogenuposanue 1Y B CAIIP Active-HDL 2 [13,15-17]
3 Pab6ora ¢ pegakropom VHDL CAIIP Active-HDL 2 [13,16,17]
2 Crpasounuk VHDL, Bctpoenssiii B Active-HDL 2 [13,16,17]
5 Pa6ota ¢ TBI', BctpoennsiMu B CAITP Active-HDL 2 [13,14-17]
6 Ornagxka VHDL -koma B CATIP Active-HDL 2 [13,16,17]
7 EaSETa ¢ penaktopom aBTromaToB CAIIP Active- 9 [13.15.17]
8 | MakpomnporpammupoBanue B CAITP Active-HDL 2 [13,15,17]
Uro- 17
ro:
3.4. JlabopaTopHbIe padOThI
Ne O0newm, yac. | Jlure-
n/m Tema paboThI O4YH/ 3a04H | paTypa
1 | Pa3paboTtka npeodpazoBatens kogoB Ha VHDL 412 [13-17]
2 | MonenupoBanne VHDL-curnaios 2 [13-17]
[TorokoBeiii ctuine VHDL-npoektupoBanus u mMo-
3 2 [13-17]
JeTUPOBAHNS KOMOMHAIIMOHHBIX cxeM 1Y
[TporpaMMupoOBaHKe U MOJCITMPOBAHUE TPUTTEPHBIX
4 | u peructpoBbiX cxem LY Ha 0aze moBeneHYECKOTO 6 [13-17]
CTHIIS
[TporpaMMupoOBaHHE U MOJICITMPOBAHUE TPUTTEPHBIX
5 | u peructpoBeix cxem LY Ha 6a3e CTpyKTypHOTO 6 [13-17]
CTHIIS
5 HOCTpoefH/Ie Testbench-reneparopa Ha 0a3e mceB- 6 [13-17]
JOCTY4alHHOTO TECTUPOBAHUS
7 [TpoexkTrpoBaHHe M MOJAEIUPOBAaHUE apUpMETHIC- 3
CKOTO YCTPOMCTBA MyTEM COYETAHMSI CXEMOTEXHH-




YCCKOIro, aBTOMAaTHOI'O U S3bBIKOBOTO ITOAXOJI0B IIPO-

CKTUPOBAHUS
o “
3.5. CamocTosiTesibHAs padoTa CTyAeHTa
Ne Bunbel caMocTosATeIbHON PabOTHI CTYICHTA O6bewm,
n/n Jac.
1 W3ydenune nekmoHHOTo Marepuana (He menee 50% ot oobema 22/57
JICKIIU)
2 [ToaroToBka k mpakTudeckuM 3aHaTusM (He MeHee 50% o1 00b- -
eMa ayJAMTOPHBIX MPAKTUYCCKHUX 3aHATHH)
3 [ToxroroBka k JadboparopHbIM padotam (He MeHee 50% oT 00b- 22/57
eMa ayJAUTOPHBIX JaOOPATOPHBIX 3aHSITHIA)
4 BrinonHeHne KypcoBoro npoekra (36 yacoB) 36/36
Utoro: 80/150

3.6. KypcoBoii mpoekT (padoTa), MHIUBHAYAJbHOE 3aJaHHe

KypcoBoiil npoekT 1o AUCIUIUIMHE BBINOIHSAETCS Ha TeMy «Pa3paboTka crenna-
JU3UPOBAHHOTO YCTPOMCTBA 00PAOOTKH IEITOUYNCICHHBIX JAaHHBIX).

Pexomenoyemulii 06vem nosacnumenbHoll 3anucku Kypcogo2o npoekma — ne oonee 50 cmpanuy
dopmama A4 (210x297 mmy).

3amaHue Ha KypcOBOE€ MPOEKTUPOBAHUE HAMPABICEHO HA MOATOTOBKY B 00JIacTh
pa3paboTKN (PYyHKIMOHAIBHBIX OJJOKOB M YCTPOUCTB LU(PPOBON TEeXHUKH (apupMeTH-
KO-JIOTHYECKUE YCTPOMCTBA, YCTpPOMCTBA yrpasieHus). [Ipu aTom npenycmaTpuBaeTcs
3aKperICHHE HaBBIKOB aHAJIW3a U CHHTE3a C MPUMEHEHUEM OCHOBHBIX MOJIOKEHUU all-
reOphl JIOTUKM U TEOPUU KOHEYHBIX aBTOMAaToB. [IpoBepka pabOThI CXE€MbI OCYIIECTB-
JSICTCS IMyTeM MOJCTUpoBaHus B cpeae MojaeaupoBanuss MicroCAP. TpeOyercs pa3pa-
00TaTh CTPYKTYPHYIO CXEMY BBIYMCIUTEIBHOTO YCTPONUCTBA, MEPEHTH K MPUHLUIUATb-
HOM CXeMe.

4. ®OPMbI KOHTPOJIAA OCBOEHUA JTUCIHUITJIMHBI

Texkymuii KOHTPOJIb 3HAHUI CTYJIEHTOB MPOU3BOJUTCS MO PE3yJIbTaTaM BbINOJI-
HEHUs J1a0OpaTOPHBIX PabOT, BO BpeMsi KOHTPOJIBHBIX OMNPOCOB B XOZE MPOBEACHUS
IIPAKTUYECKUX 3aHATHH.

IIpome:kyTouHast aTrrecTalusi Mo pe3yjibTaTaM OCBOEHHUS TUCHUIUIMHBI B Ce-
MecCTpe MPOBOAUTCS B (hOPME CEMECTPOBOIO FK3aMeHa B COOTBETCTBUU ¢ «Ilonoxennem
00 opranuzainuu yuyeOHoro mpoiiecca B JIOHEIIKOM HaIl[MOHAJIBLHOM TEXHUYECKOM YHHU-
BepcuTeTe (HOBasi peakiys)», yreep:kaeHHoM 25.11.2016 rona, mpotokos Ne§.

JUtst ompeneneHuss ypoBHSI 3HAHUM CTYIEHTOB IPENOJABAaTENb PYKOBOJCTBYETCS
KPUTEPUSMU OIICHKU 3HAHUH, SIBISIIOIMIMMUCS COCTABIAIOMICH y4eOHO-METOAMYECKOTO
KOMILJIEKCA TUCUUILIIUHBI.




5. YHEBHO-METO/IMYECKHUE MATEPHAJIBI 110 JTUCIIUITJIMHE

MuxkymuH, A.B. [udpoBbie ycTpoiicTBa 1 MUKPOIPOIIECCOPHI : yueOHOE mocooue
st By30B / A. B. Mukymun [u np.]. - CI16. : BXB-Ilerepoypr, 2010. - 832c. : un. —
1 oK3.

Jlexun, C. H. Cxemotexnuka 9BM : yuebHOe mocobue st By3oB / Jlexun C.H. -
CIIO. : BXB-IletepOypr, 2010. - 672c¢. : un. — 2 3K3.

XopomeBckuil, B.I'. ApxuTekrypa BBIYHCIUTEIBHBIX CUCTEM : ydyeOHOE mocoOue
1151 By30B / B. I'. Xopomesckuit. - U3n. 2-e, mepepal. u gom. - M. : U3g-Bo MI'TY
uM. H.O. baymana, 2008. - 520c. — 10 3x3.

['ypoB, B.B. ApxutekTypa MHKpOIPOIIECCOPOB : yueOHOEe Tocobue i By30B / B.
B. I'ypos. - M. : Untepuetr-YH-T Uadpopm. Texnonoruit: BUHOM. JlaGoparopus
3Hanuii, 2010. - 272c¢. : ni. — 1 3k3.

Anonpuenko, A.Sl. [locTOuHapHBIH KOMIBIOTUHT U MHTEPBaJbHbIE BBIYUCIICHUS B
KOHTEKCTE KOJIO-JIOTHYCCKOM IBOTIOIMH : MOHOTpadus / A. 5. AHOnpHueHko [u jp.];
JHouHTY. - loneuk : YHUTEX, 2011. - 248c. — 4 3k3.

AHnonpuenko, A.fl. Terpanoruka, TeTpaBbIYMCIEHNUS U HOOKOMITBIOTHHI: HUCCIEIO-
Banus 2010-1012: monorpadus / A. 5. Anonpuenko [u ap.]; IBY3 "JoaHTVY". -
Honeuk : YHUTEX, 2012. - 308c. — 1 7k3.

3H€KTDOHHI>IG 06Da3OBaT€J'IBHI>I€ PECYPCHI.

7.

10.

11.

12.

13.

14,

bytycoB O.b. CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTUM [ DJIEKTPOHHBIN pecypc] :
yduebHoe nocobue st By30B / O.b. byrycos, H.U. Pegukynsiiea ; ®I'6OY BIIO
"Mock. Toc. MamuHOCTp. YH-T", MeX.-TexHoi. dak., kad. npuki. matemaTuku. - 1
MG6. - Mocksa : YH-T Mamunoctpoenus, 2015. - 1 ¢aitn. - Cuctem. TpeboBaHwUs:
Acrobat Reader.

besyrnos [I.A. [ludposbie ycTpoiicTBa U MHUKPOMPOIECCOPHI [DIEKTPOHHHBIN pe-
cypc]. - 19 M6, 2008. - 1 ¢aiin. - Cuctem. TpedoBanusi: Acrobat Reader.

VYrpromoB E.I1. [ludposas cxemorexHuka [IneKTpoHHHBINA pecypc]. - 50 MO, 2010.
- 1 (aitn. - Cuctem. TpeboBanusi: Acrobat Reader.

by6noB A.B. ArasoroBas u mudpoBasi CXeMOTEXHHKA [ DIEKTPOHHHBIN pecypc]. - 3
MG, 2010. - 1 ¢aiin. - Cuctem. TpeboBanusi: Acrobat Reader.

[Torexun B.A. CxemorexHuka nudpoBbIX YCTPOUCTB [DNEKTPOHHHBIN pecypc]. - 7
M6, 2012. - 1 ¢aiin. - Cuctem. TpeboBanus: Acrobat Reader.

Xappuc .M. IludpoBas cxeMOTEXHHKA U apXUTEKTypa KOMITbIOTEpa [ DIEKTPOHH-
HBI pecypc]. - 38 MO, 2013. - 1 daitn. - Cucrem. TpeboBanus: Acrobat Reader.
MeTtonuueckue ykazaHusl JAJi BBITOTHEHUS Ja00paTOpHBIX paboT mo Kypey «Moe-
mupoBanne KC na HDLy / Cocr.: 10.E. 3unuenko. - Jlonenk: JouHTY, 2010 (Ha
AJIEKTPOHHOM HOCHUTEJE).

Koncnekr nekunuii mo kypcy «MonemupoBanue KC na HDL» / Cocrt.: IO.E.
3unyenko. - Jlonenk: JJonHTY, 2010 (Ha 371€KTpOHHOM HOCHUTENE).

Internet-pecypcsi:



15. Bernard P, Zeigler, University of Arizona Theory of Modeling and Simulation
[>7exTponnEIi  pecype], Zocryn:  http:/iscitechconnect.elsevier.com/theory-of-
modeling-and-simulation. - Cucrem, Tpebopanns: Web Browser,

16. Peter J.Ashenden. The designer’s Guide to VHDL [27exTponnwIit pecype], JIOCTYTI:
http://scitechconnect.elsevier.com/theo ~of-modeling-and-simulation. - Cucrenm.
TpeboBauus: Web Browser.,

17. Caiit komnasun ALDEC, Inc., CIIIA.

18. Caiit koMnanuu Xilinx, Inc.. CIIIA.

19. Caiit xomnasuu Intel, Inc.. CIIIA.

20. Caitr naboparopun JlouHTY «FPGA-TeXHONOI'MH NPoeKTHPOBAHNS ¥ AMarHOCTHKA

KC».

6. MATEPHAJIBHO-TEXHHYECKOE OBECHEMEHWUE INCHHTLINHbI

1. Jlekunounssle 3ausTug:
- IPe3eHTAIMOHHAE TeXHHUKA: NPOEKTOP, KOMITBIOTEP, HOYTOYK;

- KOMILIEKT JIEKTPOHHBIX Npe3eHTauuii/cnaitnos mo Kypey «Mo-
AeTHpoBakHe UH(POBEIX Y3108 KOMIMTBIOTCPHEIX CHCTEMM»:

- NOHCHEKT JICKUHH Mo KYpey B 31eKTPOHHOM RiIe.
2. MpaxTHveckHe 3auaTHs:
- KOMITBIOTEPHBIH Khace:
- TIPE3CHTAUHOHHAA TeXHHKA: MPOEKTOP, KOMITBIOTEP, HOYTOVK;

- IO oBmero rasuavenuz: OC W indows, Microsoft office. Visual
studio;

- cnetnannsuposanoe T10: CAITP Active-HDL, CATIP Xilinx
ISE, CAITP Altera Quartus.

- cobcTBeHHas cuctema TECTHPOBaHHA 3HaHMIT Advance Testig
Package (ATP) ¢ xomniexramu Tectos no aseikam VHDL, Ver-
ilog, C++;

- MeToanyeckue ykasanns k CPC B >7eKTpoHHOM BiHie.

3. JlaGopaTopusie padoru::

- naboparopus 4.14 «FPGA-texsotorun OPOCKTHPOBAHKS M IHAT-
Hoctika KCy» ocnawennas IMK, FPGA-xomnnekcamu:

- TPHIOEPTEKCTOBLIC METOANYECKHE YKA3AHHS 110 Kypey:
= WabIoHkl OTHETOB 1o nabopatopusM paGoTawm.

CocraButens paGouei NPOrpamMMEl; 3unuenko HO.E.




